A series of 1-(3,4-dihydro-3-oxo-2H-1,4-benzoxazine-2-carbonyl)-3-methyl-4-(substituted phenylhydrazono)-2-pyrazolin-5-ones have been synthesized by the reaction of 2H-3,4-dihydro-3-oxo-1,4-benzoxazine-2-carboxylic acid hydrazide with substituted acetoacetic ester derivatives using acetic acid as solvent under microwave irradiation (MWI), as well as by conventional methods. The reaction rate is enhanced tremendously and the yields are improved under MWI as compared to conventional methods.
Heterocyclic compounds containing nitrogen, such as alkaloids, amides, nucleosides/nucleotides, etc. are widely distributed in nature and play a vital role in the metabolism of all living cells. However very few pyrazoles, particularly 1,2-pyrazoles and their derivatives occur naturally; this may be due to the difficulty living organisms have to construct the N-N bond. Like other nitrogen heterocycles, pyrazoles also exhibit a range of biological activities, viz. antioxidant, 1 antiinvasive, 2 antiviral, 3 antipyretic, 4,5 antiinflammatory, 6 antidepressant, 7 blood pressure lowering. 8 Pyrazoles are also used as agrochemicals, 9, 10 dyestuffs, 11 in sunscreen materials, 12 etc. Reactions in open vessels in domestic microwave ovens are currently used [13] [14] [15] [16] [17] [18] [19] by synthetic chemists to create ecofriendly atmospheres.
Owing to the wide application of pyrazoles and their derivatives, a rapid, safe, ecofriendly, as well as economical method for the synthesis of 1,3,4-trisubstituted pyrazol-5-ones (Scheme 1) under MWI, is now reported.
Diethyl bromomalonate (1) with an equimolar amount of o-amino phenol (2) in presence of sodium fluoride undergoes a cyclisation reaction under MWI to form 3. Furthermore, compound 3 undergoes a nucleophilic addition reaction with hydrazine hydrate in presence of methanol under MWI to yield 4. The diazonium salt of a primary amine when coupled with an acetoacetic ester at 0-5 ºC in presence of sodium acetate gives 5. Compounds 4 and 5 undergo cyclisation in acetic acid under MWI to form 6.
When boiled in alcohol for 7 h using a catalytic amount of acetic acid, compounds 4 and 5 yielded 6.
Compounds 3 and 4 were also synthesized by the conventional method. The yields and reaction times are reported in the lution or reaction time. Furthermore, the use of microwave acceleration eliminated the need for heating baths and reaction flasks and reflux condensers with glass joints. A smaller volume of solvent was required which contributed to a saving in cost and diminished the waste disposal problem. In addition, it was observed that the yield of product increases drastically as compared to the classical method.
EXPERIMENTAL
Melting points of all synthesized compounds were determined in soft glass capillaries in an electro thermal apparatus and are uncorrected. IR (KBr) spectra were recorded on a Perkin-Elmer spectrophotometer in the range of 4000-400 cm -1 . 1 H-NMR spectra were recorded on a Varian unity+ 600 MHz and a Bruker AMx 500 MHz using TMS as an internal standard (chemical shifts in d, ppm downfield from tetramethylsilane). The purities of the compounds were checked on silica gel coated Al plates (Merck) as adsorbent and U. V. light or iodine accomplished visualization. An Inalsa microwave oven (Model No. IMW 17M, 2450 MHz) was used for MWI. Ethyl 2-(4-chlorophenylazo)-3-oxobutanolate (5a). 5a was prepared by a reported procedure. 20 To an ice cold solution of p-chloroaniline (0.02 mmol) in a mixture of concentrated HCl (8 ml) and water (11 ml), a cold aqueous solution of sodium nitrite (1.40 g) was added in portions under ice cold condition. The diazonium salt so formed was then filtered into an already cooled (0 ºC) solution containing sodium acetate (16 g (Table I) .
A. Ecofriendly method
2H-2-ethoxycarbonyl-3,4-dihydro-3-oxo-1,4-benzoxazine (3). Diethyl bromomalonate (1) (0.01 mmol),
1-(3,4-Dihydro-3-oxo-2H-1,4-benzoxazine-2-carbonyl)-3-methyl-4-(4-chlorophenyl-hydrazon)-2-pyrazolin-5-one (6a).
A mixture of 4 (0.01 mmol), 5a (0.01 mmol) and glacial acetic acid (2 ml) in an Erlenmeyer flask was exposed to pulsed microwave irradiation using an unmodified microwave oven for 3 min. After completion of the reaction (TLC), the reaction mixture was poured onto crushed ice; the solid mass that separated was filtered, washed with water, and dried to give the pyrazol-5-one 6a.
Likewise, 6 b-k were prepared (Table I) .
B. Traditional method
An equimolar mixture of 1, 2, DMF and NaF (0.025 mmol) was refluxed for 9 h to obtain 3. Compound 4 was synthesised by treating 3 with hydrazine hydrate (0.01 mmol) in presence of methanol for 6 h.
Compounds 4 (0.01 mmol) and 5 (0.01 mmol), together with glacial acetic acid (3 ml) and alcohol (15 ml) were refluxed in a round bottom flask for 7 h. After conclusion of the reaction (TLC), the reaction mixture was poured onto crushed ice; the solid mass that separated out was filtered, washed with water, and dried to give the desired compound 6 ( Table I) . Sintetizovan je niz 1-(3,4-dihidro-3-okso-2H-1.4-benzoksazin-2-karbonil)-3-metil-4-(supstituisani fenilhidrazono)-2-pirazolin-5-ona reakcijom 2H-3.4-dihidro-3-okso-1.4-benzaksazin-2-karbohidrazida supstituisanim derivatima acetsir}etnog estra koriste}i sir}etnu kiselinu kao rastvara~i to pod dejstvom mikrotalasnog zra~ewa (MWI) i konvencionalnim metodama. Brzina reakcija i prinosi vrlo su zna~ajno pove}ani dejstvom mikrotalasnog zraewa u odnosu na konvencionalne metode. 
